The magneto-optical activity in the range from 1.4 to 6.8 eV for hcp C0 3 Pt films deposited onto A1 2 0 3 (OOOl) with different degree of the ordering is presented. An increasing chemical ordering, evidenced by X-ray and electron diffraction measurements, is accompanied by a change in the magneto-optical spectra in a characteristic peak at around 3.2 eV, which does not occur for the case of the fcc Co, and hcp Co. The strong perpendicular magnetic anisotropy in such films is related to the ordered state of the hcp structure.
Introduction
The epitaxial growth of alloy films under ultrahigh-vacuum (UHV) conditions by coevaporation on a single crystal substrate, allows one to stabilize ordered phases, which are not stable in the bulk. For example the metastable ferromagnetic 't Mn3A12 phase can be stabilised by the epitaxial growth on GaAs(OOl), yielding films with a large perpendicular magnetic anisotropy (PMA) [1, 2] . Also new structural phases, which do not exist in the bulk alloy phase diagram, can be stabilised in the case of thin films as reported for the case of C0 3 Pt alloy films. The hcp ordered phase of C0 3 Pt alloy films, consists of two kinds of layer: one layer consists of only Co atoms, whereas the other consists of the same amount of Co and Pt atoms [3, 4] . The ordering of C0 3 Pt alloy films is induced by surface diffusion, as it has been shown from the growthtemperature dependence of the ordering of the C0 3 Pt alloy films [5] . C0 3 Pt alloy films show a large PMA, and its dependendence on the alloy compositions, and the use of different substrates has been discussed[3,6J. The chemical ordering has been reported to be accompanied by a electronic structure change, as reflected in a new magneto-optic peak at around 3.2 eV, which has not been observed in the bulk phases of Co [3, 7) . Here the magneto-optic Kerr effect (MOKE) spectra in the range from 1.4 to 6.8 eV for epitaxial C0 3 Pt alloy films with a different 43 degree of ordering evidenced by X-ray and 'electron diffraction measurements is presented.
Experimental Conditions
About 1000A. thick C0 3 Pt alloy films were deposited onto Al 2 0 3 (OOOl) substrate by electron beam co-evaporation using separate Co and Pt sources. The chamber base pressure was better than 5x10- 9 Torr and increased and below 5xlO-7 Torr during deposition. The substrates were held at different temperatures between 25 to 500°C and were rotated during deposition. The film thicknesses and compositions were estimated during growth using quartz crystal monitors close to the evaporators and the sample and more accurately determined by a surface profilometer and electron probe micro analyzer. The magnetic moments and magnetic anisotropy were determined by a vibrating sample magnetometer (VSM) and torque magnetometer, while the samples were structurally characterized by X-ray diffraction (XRD). Polar MOKE spectra were taken at room temperature using a wide range Kerr spectrometer [8] in an photon energy range from 1.4 to 6.8 eV, while applying a 20 kOe magnetic field perpendicular to the film plane.
Z. Fig.1 shows a XRD spectrum for a CosPt film on AI z 0 3 (0001) deposited at 400°C. XRD spectra show that C0 3 Pt films grow epitaxiaHy onto AI 2 0 3 (0001) with an hcp structure [5] . In addition to the fundamental {00.2} and {OOA} of the Co 3 Pt alloy, a {00.1} superlattice peak is observed, which implies that the films are partially ordered [3] [4] [5] . Harp et at. suggest that the ordered Co 3 Pt phase consists of alternatively a Co layer and a COsoPt so layer causing the superlattice peak in the XRD spectra [3] . The degree of ordering changes with the deposition rates and substrate temperature as the ordering of C0 3 Pt alloy film is induced by surface diffusion [3, 5] . The ordering parameter (S), determined from the integrated intensity ratio of the 1001 and 1002 peak in the XRD spectra [9] is given for the ordered C0 3 Pt as S=1.172(lootf1oo::)lIz [51. The order parameter for Co;> Pt films deposited on AI z 0 3 (0001) at various temperatures has been determined from the XRD spectra. With increasing chemical ordering an increase in Ku is observed. Fig. 3 shows the polar Kerr rotation and eHipticity spectra for C0 3 Pt films with different order parameters [10] . Significant changes in both the Ken rotation and eHipticity are observed for different Photon energy (eV) Fig. 3 Polar MOKE spectra for C0 3 Pt films with different S in the photon energy range of 1.4-6.8 eV and for C0 3 Pt film prepared at 375°C by Harp et at [3] .
Experimental results
An enlarged graph of the Ken rotation for the Co 3 Pt film and for comparison also for hcp Co or fee Co films [11, 12] in the energy range from 2-4 eV is shown in Figure 4 . We draw particular attention to the negative peak in the Kerr rotation at about 3.2 eV observed for the film with the large order parameter S=0.68. For the case of the Co 3 Pt film with the lower order parameter (S=0.50) rather a plateau in the Ken rotation is observed, whereas in the case of the disordered film no such MO peak is observed in this energy range. This MO peak is not present in the spectra of hcp Co and fec Co films. It was first observed by Harp et al. for Co 3 Pt films on Pt! AI Z 0 3 grown at 375-425 °c [3] , giving evidence for a change in the spin-polarized electronic structure of Co 3 Pt aHoy films. Furthermore more negative values in the Kerr ellipticity are observed here for the sample with the larger ordering in the measured energy range. Weller et a1. [13] and of fcc Co(111) films by Suzuki et a1. [7, 11] are shown.
It is clearly demonstrated that the ordered phase shows a significant change of the electronic structure compared to that of the disordered C0 3 Pt phase by this additional MO peak. No indications of optical constant modifications from reflectivity measurements with 1.4-6.8eV photons were evident from our reflectivity measurents on the C0 3 Pt films as also previously reported. This shows that the changes in the magneto-optical spectra is associated with a change in the spin-polarized electronic structures of the C0 3 Pt films. The large magnetocrystalline anisotrpopy of ordered FePt and CoPt ordered alloys has been previously shown to be attributed to the large spin-orbit coupling of the Pt atoms and a strong hybridization of the Pt d-bands with highly polarized Fe (Co) d-bands [14] . Such changes in the band structure should also occur for ordered C0 3 Pt alloy films, as also reflected in their MO spectra presented here.
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